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L(K  ATION  OFTHK  ADHKNAI.IN  \  ASODILATOK 
MKCIIAMSMS 

KRANK  \    ll.\HTM\N,  I.K.'ILIH  (j    KII.HoHN  »ni,  Um  IRANKR 

AruiB  (^  Uhnrahiry  „f  l'hy,„U„i,y  „/  Ih,  Imfriily  of  fironl., 
R«><«i»«d  fiir  puMirsllnn  Mnrrh  Jd,  lUU 

If  luiH  Ih.-m  ri..en.)n»trat«^J  (I)  that  ttilri.imlin  VHWHiilatalion  in  the 
liml)  i-an  Ih-  pro.liir.^|  l,y  ittimtilfitiori  of  i.th.-r  than  fxriphiral  itruc- 
tur.ii.  It  hail  alxo  iM-m  i.hown  that  intrntjnal  vumMlilatatu.n  from  a.l- 
nnalin  involwH  .ith.r  thr  (•nllHt,.ral  Kanghi  or  fh.-  central  n.-rvou. 
«.VHt.ii..  rUvm-  factH  w.r.'  .•Mtal.liHh.<l,  a.  hy  cutting  tho  n.-rviMi  to 
the  hnil)  in  tJic  om-  vnm-  ami  hy  ilcntroyinic  thi-  KHUxha  in  th<-  othir 
6,  by  fM-rfiwJon  »-xp.'ritn.-ntn  in  whi.h  the  oikuii  in  cut  off  from  th.' 
biKly  .•ir.iilfltion  and  th.«  ni'rw*  l..ft  intact,  a.ln-nahn  InMriK  inject...) 
into  the  jiiKular  win. 

l'r.-vioiw  to  the  |.    .*.nt  r.-ii«-arch  we  had  found  .■viil.i which  in.li- 

catcl  a  diffrrriMv  Utwet-n  the  typ,-  of  nieehanisin  eaiiMiiiK  vanodilafatioM 
i?i  the  hnih,  a.s  an  example  of  Nkeletal  muscle,  and  that  piodueing  like 

effect  in  the  intestine:  vi».,  I.  flniuli  \|.mh«  of  adrenalin  pr.Mlm onstrir- 

tior  the  inteHtine  and  dilatation  in  the  hmh  whil.-  laiger  (Iom.'m  pro- 
duc  fh..  Mverse  effect,  i.e.,  dilatation  in  the  intestine  ami  conHtiiction 
">  the  hmh  1 1,  p.  m\):'2,  Rreatly  increa.sing  the  do*.  alK)Ve  that  cumnnR 
intcNtinal  <lilatafion  d.M-H  m)t  produce  pie.himinant  constriction  in  the 
intedtme;  3,  the  int..«tinal  vasodilator  mechaniuni  develops  later  than 
the  corrr'spondiiiK  mechanisin  for  the  liiiih  (2). 

In  the  prewnf  research  we  have  attempted  to  detei-mine  the  loca- 
tion of  ihefM-  mechani.snm. 

The  iiK.ceduri.  followed  wan  to  <|(stroy  .liffereiit  portion.s  of  thr 
hn.m  and  spinal  cord,  to  remove  the  sym,  th.^tic  Kan^lia  or  to  <l..«tr.,v 
th«.  doi.sil  root  KaiiKlia  of  the  nerves  from  the  orKaii  inve.stiKated  and 
then  to  ascertain  th.'  activity  of  the  va.sodilator  mechanisms  according' 
to  methods  dewcrihed  in  prcviou.s  iiivestinations  (1). 

Krmonil  of  cnhnim  ,tn,l  cntMhim.  .\  cat  (2.8  kRin.)  respoiKlcd  t,, 
<».2  cc,  1 :  KMMKK)  adrenalin  with  a  fall  in  Mood  pn's.sure  of  19.;j  im  i 
cent  (IM  uun.  to  J21  nun.).     Nine  minutes  aft.r  removal  of  the  cete- 


Mk  Alius    .„    AI.H>NU.IN    »  Am.mUTOM    Mlu  M4M»M«  |fl« 

brum  «  .ifiular  .!.«..  .,f  „.|f„„tt|,„  ,,r,H|,,..,M  th..  wn.r  fm-fnutng,'  Ur.„, 

!"  '•'""''  »;•'•"'" »  »""  »•• «« ""•'  '     n..-  „ „...  ,h,.t  .»,.  ,.,lr.fm- 

Uti  VH*Hlilat..r  , hu.iiMn^  «r.-  r...(   i..  th.    .•.r.hrutii,  ut   I..,  t   tl.,«. 

*»...-,  .oMtr,,!  .1...  Vvn^U  of  ,k.lr.ul  IM..«I..  «,„|  «„•  rnlL^I  »,.        ,  ..V  »,V 

«iw.ll  .I.,«.i  „(  a.lnnul.M      I„  ,„.l..r  t mfinn  our  .■or.rlu.ior.  u.    •  «„ri| 

»..  th.-  ,».*,.«„,  of  t»„«..  w,.  MU.I...I  .»„•  V.4.H.M.  rhann-,  m  ,„.,  ,,.m| 
limh  of  oti..  ,„l  a.Ml  n,,..  ,|oK  D.lafat.oi,  of  th.-  Iirnl>  of  th.-  ..»f  from 
».lrH„,|,„  o,.urr..|  aft-r  .Ir.-.T.I.rHtioh  ,,«  w.II  „«  U-fon-  ,\  nuuthr 
r.'.u  t  wtt.  ul,ta.t..>.|  »,  tho  d.«  «ff..r  r,n,ov«l  of  l„,th  .-.....(.run.  ,....1 
rrrfrH'llurn. 

I«|.H„|  fmnMirv  .•».«„«..,.  howi-v.-r.  .lo  not  imUmW  th,.  u.tio,.  of  th.- 
ii.tr-ti.,,.,  th..r,for..  II.  or<|<r  to  di«rov..r  wlu-th.-r  thr  it,t.M,t».«|  i„..,-h«i,- 
I-.I..  «.,„  ,,„.«„t  II.  th..  r,.,.l,rum  th..  v..l.iii.,.trir  i„..th<„l  wan  n,.c..i«ary 
In  tK.lh  <.iiiin,.lM  th.-  inf-Ktmal  .lilatalioi.  thn.hol.U  wr,  d..t,.m.ii,.'l 
Ih  for,.  ,l..,...„.|,r„tioi..  Th..  ...r..l.runi  w...  ,|r„troy..|  in  th-  rut,  th-t, 
t  ...  -.an...  , lorn,  of  mlnnahi.  wan  inj..,.t,.,|  „«  h-for.  with  lik-  i,.,*ult 
«howiiig  that  th..  iiit.-Mtinal  ii....'haiiiMrii  wa-.  not  in  th,.  .•.■r.-hrum  Th.. 
.loic  ha.l  iH.th  th..  ..,.r..|„uii.  an.l  th..  ,...r..|«.num  r.-m,.v,-,l  without  int..r- 
(••iiiiK  With  th,.  inf..stinal  .lilatation. 

U<'  «.«.  jimtiH..,!,  th,.n.for..,  in  ....iK.lu.linK  that  n.-ith.-r  ty,)..  of  th.- 
...Iniiahn  vaMo,hlator  n.,-.haniwn«  i^  p,..^,-nt  m  th.-  .•.-r.-hruin  or  .-.-r.- 
IH-Ihiin. 

h^'.^lruchon  o/thr  m,;luH„.  tH.r  n.-xt  M.-p  waH  to  .l..«trov  th..  in.- 
'lulla,  IhiH  wax  .lone  in  thos,-  aniiiialn  whi.h  ha.l  wrv.cl  for  th.- 
r.-r.-hr»l  .-x,M.nn„.nt,,  an.j  in  «.ni..  .,th.-iH  in  whi.h  th,.  I.rain  wuh  pith.-d 

'"  ""'■  "I-;""""-      '"  "'HK-r  rus,-  tl th.-r  whh  in.m.-.|i„t,.|v  .li.ron- 

t.mi.-,!.)  I)...<tru,-ti..n  of  th,-  m.-duila  alway.  pr.Kl.i.-.-,l  a  r.-v.-rsal  in  th,. 
Mo<m|  pr.-8H.ir..  r.-M|),.n«.  to  a.lr..na!in,  in  non,.  was  th,.,.  a  fall  in  I.I.mhI 
pn..Hur,.  (four  .L.^s  an.l  .-i^ht  ,-atH).  It  ..p,H-ar.<l,  ih,.r..for..,  that  ll,.. 
'lilMtor  n.,-..haniMns  iiiiKht  Im-  sitiiat,..!  in  thin  r.-Kio,,  „f  th,-  ...niiai 
n.rvoiw  Nyst..ni.  A  typi,.nl  ..xainpl,.  i..  as  fo||.,ws:  l,..for,.  ..ithinif  Ih.- 
l-a.n,  0.2  ..p.,  1:  1()(),{XX)  a.lr..nal.n  pro.lu,...,|  a  11  ,Mr  ..-nt  fail  ,n  hioo.l 
rM.HMir..  m  a  cat  (l(i»i  nun.  to  l,-,2  nun.);  fw.,.,.  th,.  amount  pro.hic..,!  a 
•«)  |..-r  ...nt  fall.  Aft,-r  pithing,  tlu-  Main.-  .Iiwch  of  u,lr.-nal.n  pro.iu.-.-.l 
II)  iwr  ....nt  and  .-{2  [mt  c.nt  .1^,-^  in  i.Ioo.l  pr,..s.un.,  r,..s,K.,-tiv<.|v  from 
,S  mm.).  On,,  of  ...s  ha.s  «h„wn  Ch.  how,.v.-r.  that  a  ,l..tr,-u*.  in  th,. 
Mood  pr,.ssur,-  «•.«..  I.y  h.-morrhaK.-)  is  ..uoukIi  in  it.s..|f  to  pnidu...-  a 
.undar  r,..sult.  Th-  r.-v.-,.sa|  in  th,.  r.-a.-fion  m  .hi.s  .-a,..-  th.-n  was  not 
-M  .•.■sHarily  <lii(.  t.,  .i,..stru,.tmn  of  ll„-  .liiator  m,.,.hani«ms.  WV  souuht 
U.I  answ,.r  to  this  .|.;..stion  liy  a  study  of  th,.  voluin,.  i-hanKi-.s  o.'  th.- 
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u-r  piiliinu      Th,.  iiii..,|ii,„| 


riiiiii,.,!  hyr 


Otjil  IhiMi  iiiiThiiiiiNii 


It   Wll^-lill  pi,.«,.||l         I,  „„„(( 


r<vicii..M  ,,f  t(„.  ,| 


!iii; 


Thiinirtr  cunl.      ,\fl.r  il 


flic  Ih  loH  III.-  n.|  viciil  ,-.,r.|. 


N'i'oMtlinli.,1 


••■<»iiii  tioii  of  ihi.  (•.iiinii 


far  .I..WI.  m  tlir  iiii.|.th„m,„.  r.Kim,  ih.-  .Minn,,! 


will  for  the  IlllrrJitli,.  «| 


ill  H.irki'.i  III 


IM'I  Viill»   MVil.tii   ;i 
111  VilfOMJiltiliir  lllr.liuii 


Il  iipiM'jiriil.  Ihi.n.fi,,,.,  iliai  || 
l»-loM   III 


•V.    V  caw  (fdiir  cfiN  iitiij  ,,|„.  ,|, 


Tl 


H   IfKKIII. 


!'•  Ililfstiiia!  iiiitIiiiiiihi 


liilC 


•  liiK. 


"'•  •■"i.l  wa.-  iHxt  pii|„.,|  u>  III,.  |,„M> 
.\ilniialin   slilj  caiim,] 


mtiMtinal    lilatalimi  n 

Kill   WJI).   IKit   H.N  lllaiklll  UN  iM'fl 


II  iiiil«<l  In-  liical...! 


.1  ri({n>ii  III  ihtct'  v\\\*  and 


m  111..  (ioK  111,,  .lilalal 

'".•.haniMii,   l„r  a-innaiii,   va..«lilalati..n   in   tl 


II  all  «aMc«.   IIkiiibI, 
Ml'.     ThiTffiiri.  Ill, 


III-  niifnid,.  „f  t|„.  I 


'kI       I-I 


TIk'  adrenal 
in  tlic  Ih.ira.i 
lilliliM  liy  di'sti 
iKiniial  linili  nu 
dilatalK.n  wliil,.  t|„.  „|| 


"iiiiii  and  «piiial  iiinl  .(in.   | 


»■  infi'xtiiH'  apfwariil  I, 


lin  vaHiidihiidi  ii„.,.| 


lanisni  f..r  lli.'  hmd  |i,|,|,  jh  „„,  | 


us  wa.x  proved  m  IhiiIi  i,,, 
iKtion  of  the  |,r  ill  aii.l  ,„rd.     In  t| 


local. .,j 


ll    Mllil 


rwrfij- 


le  aiiiiiials  with  tl)' 

••ne  doK,  o,„.  .s,.,.,|„.,|  |„  resrHiiHl  l.y  pas^iv, 

M'l>  were  active.      To  av.ii.l  passive  efr,.cls  ||„ 


M*    4TH»S    or    «liNI  N  \U\ 


^■.iitill  «|.1H    Mil  IMNUMii 


i;i 


hintt  tiint 


iitinlxtr  l«<v<'l, 


1  «ii>  iM-rriixfl  nUtr  •k^.trii.  i 


tiitM    ml  ,|||,|  ,„„.  ,1, 


""  •" '   'ft'   ••mm   iii.l  ,„r.|  i.,  i|„ 


Itiji'i  t 


j>i«ul«r  villi  itii,„,|  ,|,|„i„i»,,ii  III  i|„    ,„  ,f„„.,|  I 
ittli 


MHi  iif  lulri'iiMliii  ti,t,,  ihr 


t»<t   I'lili. 


A.lr 


•riilh  iiIkI  '•iHlittI  ri.r.l 


•  lull  III 


WIf   llllll 


|ili  1. 1 


lliiMivir.    tliix    « 


|>M"|l|l..|    .Iliilt„|,„„    ,„     ,f„.    |,„„|    1,,,^, 


•'tiM.I    l„    |».    |„,„u,.        If,,     I,,,,,, 


>     |M'''<<I    til 

'oil. 


..iiK  »ii.  .I.Kfri.vi'.l  III  ,,  ihinl  nil  w,i». 
tlif  htit.l  liiiiti  rriHii  ii.li.imlM.  UIhm  i| 
|N«mlVi-  ti   .Imtiiii'tii.ii 


iMilfii   iiml   «.iitii! 
MMif   pr.v.iiiiiig  .|il„t  ,1, 


•  in  I 


llllll.  ifTi-i  I. 


•  |>|n:ii     »i.    In 


»•>    Ih     .h.mi,    l„     „.,„B   „   ,|,.,„.,v„|.,,|    I, ,.,, 


•■in    I      The  ri'iiiiiiiii 
I  lii;i  .■.■ 
'imiKl  r.iril       linn.  „f  Ik.||„»,  ..,1  „„„    ,  j  ,  „,, 

ImIIit  itiviK  Ciiilit.i  mill  iMiirr  iiiarkc<| 


(    ll'llllllll    lllllli     lIl-IIIT'    lll'il    liii.l.     ..     I 

l»<i|<l.|..|  nrir-liulf   ' 


r.)li«»ri.-»i..i,  ||,„„  ,1,,..^  ,|„,  ,„„.,„,,| 


lllnl.  lli»     I  .         VV  /  1  """■■■'■■'•   UIC  niMMIil 

"...nlj      Ii.  ailii.......  ,1...  puhiMK  wu.  .1......  «„l.  ,.  .„ff' ,,,„,.     .  ,     „;. 

loinpli-ti-  .IrHtni.tion  ,.f  tj,,.  ,„nl. 
TI...  Iu,„l,.r  an.|  sanal  n^ums  „{  ,h..  ...,.1  w.-r..  .|,..„..,v..,l  ,,.  tw.. 

•K  .     On..  huHl  Im...  was  p..rf...s...|  a.al  ,1...  ...I..|..,„inal  a..r...u.|amp.V 

.    t-.h  ...x,M.n,„..nr.s  k...,,!  .I.Iata.ion.   w..,..  ..hfam...|   fn.m   i,.j....  .,.« 

adri-imlin  into  tlic  jiinuliir  vriii.  "•j"">imk 

Th..  .ucral,  lun.hur  ami  l.nv.-r  half  of  .1...  thoia.-w  ,.or.l  w..„.  .|..si,ovv,i 


w^jm^f^^sm^jp^  "19^'^ 
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j"  two  outs.     Th..  ,H.rfu.s,..l  hi,„l  li,n(,  i,.  ..aH.  .■,....  ,|ila,...l  ^hen  adn-na 
I'M  wa.  inj.rtc.l  into  the  jugular  v.i,,  (fie   2)      Thr      1    f      f 

.ii«;....n....  aftor  ..  ,.p..ation  in  d..Ks  a«  ill  Js  ^^  ncf^  .S;:X 

t..  the  KM.at  nu,Ml...r  „f  anas,.,,.,,,...  in  a  laiK-r  animal  '        " 

lht.«.  results  w..r,.  confinn...!  by  ..xp,.,in...n..  in  whicl,  ,(,o  e,mu,-c 
.  .  iH.two,.n  th..  ....ntral  n.-rvous  «yst..„.  an.l  th,-  lin.l,  un. .'    .,  ^    .• ' 

tion  WHS  .s,.v.T.'.l,  aff.T  whi.l,  n„  r..,lucti.,n  was  f.,..n,l  i„  »       I'TI 

......  .,■  „,K,,.,i„.  «■„ .,„„. ,w;fJ^:■^;;:!;;;::;'^::;:T;,:; 


Fig, 


t :  .0,00.,  a-ir;::;:;;; '•  ■:i:.,:r:;:::v'''r'  ':"■  "v"  "r  (-'«'■<  2.5  ■.«,„., ,.. , ,.,... 


mm,  \  i:j  iiaii 


Hows  I'f'p 


"«   th.    tK.nsvn.M.  ,,„.,.,.s,s,..s.   i.ut  not   tl...  spin.s.     Ul,.,..linir  f,,,n,  ,l„ 

first  oxp,.,.„n..nt  l.oth  dorsal  and  ventral  roots  of  th.>  sacr  la  „!  |  ^„b' 
re«u,ns  w.-n;  cut  ..ios,.  to  tl...  oor.l  .,n  .,n..  si.l...  The  lin.b  o  hH^ 
was  place,!  n.  a  plothysn.ograph  an.l  perfus..,!,     '.  he    orta  •  nd  v  ,! 

z:i:z:7L  'r '''''' '"  "f  ^^-  '■■''''^  a..r.:;h:i^ 

pi        f  tie  I.U   M     ".  "'•"""'""■'■'    ''''''»='^'""  "f  the  pe,fus.Hl  li,„.,,  i„ 

•n      ■.,•.""    ."'■"'""■•'  '^■'"'•''  '"'^  '■'■•''"'»''<'  f'""'  hemorrhage 
n.l  >,  cceedmg  doses  of  tlu-  san..-  st.ength  had  a  s.n.ilar  eff,.t.     2    c 

1.20,000  adrenahn  caus-^d  .lilatation  which  persisted  for  some  ti^l 


(«^#ll 


.'    •W^v-IHT 


UKATK.N    (IK    \r)IU\ALI\    VASODILATi.K    MK.  HANISMh 


I7.{ 


(iK.  3).     A  jiCH.h.l  .1..K  ua.x  sdidir.l  in  a  similar  iiiaiiiiri'  with  tlir  ,„ii( 
I  < '.suit. 

WV  th.T..f..r..  cam.-  t..  tl,,.  c.nclusi,,,,  that  tl,..  va.s„.|,la(..i  n..clian.s,„ 
for  tho  luiKi  liml,  couM  n.,t  (..■  sitiiat...|  uiiliii,  ([„.  ,.,.„tral  tirrv..,,. 
system  hut  nni.sf  li..  ..itl,,,'  i„  tl,,.  syinpalliHir  .„■  ,„  th..  .l.Msal  r.,„. 
(jaiiKJia  or,  perhaps,  in  l),,ih. 

LocaUon  of  thv  „„'rli,„n.sm  for  skrlrta!  wiisclr.  Stii.jv  of  the  sytiip  ,- 
llH'tic  pinKlia  was  next  inmh-.  Tlie  linht  hin.l  li.nl.'  ..f  a  d.-g  .2.i'(» 
kKin.)  was  pjacnl  in  a  pl..tl,vsni..Ki.- TIm.  last  five  hitnl.ar  ami  the 


i*^'^™l>"'''.""'  '  *''■  "*'""""'''  '''""'  '""''  "f  "  ''"«  '«'-iKht  12.6  kKii...  t„  J 
<■'■.,  1.- 20,000  u.irenalin  inje.trd  into  tho  j.iKular  vrin  ..ftor  .uttinR  both  d.-rsul 
and  ventral  roots  ..ontn.l  t.i  tho  dor.sal  root  Kan^lia.  H.i.r  of  bellows  10  imn. 
\  19  mm.     (Hoduood  ono-half.) 

(iist  sacral  sympathetic  ganglia  were  destroyed  on  the  right  side  Tho 
li.nb  was  next  completely  shut  off  from  the  circulation  and  perfused 
with  warm  o.xygenatcd  Ringer's  solution.  Injection  of  1  .5  cc  of 
1 :  20,000  adrenalin  into  the  jugular  vein  cau.serl  slight  dilatation  of 
Ihe  perfused  limb,  while  after  twice  the  dose  the  dilatation  was  marked 
A  .second  animal  was  studied  after  destruction  of  the  last  five  lumbar 
and  the  first  tvNo  sacral  sympathetic  ganglia.     The  dilatation  from 


& 


I7J 


H^KTMA^.  r.    „.  Kir-B..RN-  av,,  ,,.  ^rvskr 


ixlitriHliji  wif  viTV  uii'.ii     til,    ii       i„       .111       ,      . 

.    >>mpatlH.n,.  K-.n«l.a  l.ut  i„  th,,..  nf  Uw-  .lorsal  ro,„..     To 
"'    ""^   **•"  ••'I'Pr..a.h..,|    ,1...  ,,„.,,„.„    i„   ,„„„„,,. 


"...  h.i,  fii.  hill  ■;i,,™.;'r  ::..";■'  ""■  ^';r''"  "'■"•  "^'^  ^•'■■"•^'"^ 
-"•  "-<•  "^  "<■■'-  .0 v,;:;;r';Hx::;;'::ri.rr"' "^ 

«i".  sal  ami  v.-ntral  roots  of  all  l„,„l,ar  an.l  saoral  n.-rvvs  uvr,.  out  contr.l 
oh.  .iorsa    root  «anKlia  o„  the  n^Ut  si,].-.     Th.  ri^ht  h  ru  t  i 

.f»n   l.e,„K  plaml  .„  n  pl..,hys,„oKraph,  was  ,.o,npl,.t,.|v  rut  off     o  ,' 

'h.-  K..,u.ral  ..rc«iat.o„  an.l  irmnecliat.-Iy  ...rfus...!.     Acln-Tml  n  h.j. . 

'•"<>  'he  jugular  v.in  caus.-.i  dilatation  of  th.-  p.-rfus  .    '  T 

-    step  was  re„.oval  of  all  .lorsal  root  Ka,.«lia  .supplvinK  th    p^rful 
'■     '•oiloww.K  this  operation  injeetion  of  a.ironalin  into  tho^utl 
....  pro,|„..,..i  an  ..ffe,-,  on  tl.c-  perfuse,!  lin.l.  similar  to  that  oc  uS 

More  re„.„va!  o,  the  Kan^lia  (see  fi^.  .5).     This  wa«  repeats!   nthe 
.I...S  w.th  the  same  result  each  tin.e  exeept  that  in  one  animal  in  wh,^ 


*=».'! 


'-:& 


tsi^zagmLSf* 


1.1)1  A  IHIN    <IK     \i>KK.NA|.|.\    \  A 


HOtHIAKUt    MKt  MAMSMS 


Ih.'  1)1.  .Ml  pi..,,sun-  l).Muin.'  '|uit<-  l.)w  lift.'i   r.'tiDvuI  of  th,-  .lorsal 
KHiiKlia,  Mdiiu'wimf  litrucr  tlowi*  of  lulrcnal 


root 


ililatiili. 


I)  a: 


lai 


in  wcir  n"«|iiin,|  to  |)ro.|iic, 


"»f'""'<'f<'"':'lu'*">a.v[),Thap..  IhmI.i,.  t„tli..  ,.oorc.r.M|. 
lalion  t.)  th..  .ynipatlH-ti..  ^.iu^Un  1.,.,,,,,.^..  of  i|„.  ,.|a,„p  ,„i  tl..-  ah.l..i„i- 


:,:::;■;'„""  ;r:;r;;;:.:r,;r'r,:;:,',:.  ':,t;:..:;.;;"„:;r„";' - •  ■^- 

rial  H.)rta  and  t\n-  K<'n.Tal  iow  hlo.Hl  prcssiir.-.  We  have  in.lml  evi- 
'l<-n«'  of  M.torf..r.'nc..  with  thv  ••irrulation  of  hloo.l  to  the  .sympathetic 
KHnRl.a  m  the  .ielayed  .lilatation  of  the  limb.  i.e..  in  some  animaLs  the 
lin.h  hegaii  to  dilate  long  ^fter  the  begiiminR  of  the  change  in  hlood 

()re.s.sure. 


:«!^JK»Tir«rjt^,«iiJ. 
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w.  next  prov.,  Z  X-        .      l/'X,:  :;:;;^;"r-^-ie  .a„«,., 

roniovcl  the  (l„rsai    -..nt  1.    i  u  ^  ""'  """»»'«  «••  Hkm 

dor.al  nerve  roots  central  tn  ,f  ■      foUowing  expcri,„ent8  show.     We  cut 

root,  were  cut  fTo^  e  sacrll  to  t'he  mfd'th  "  *"°  '"'l  ""  ""-^  "'^•'-  '"  ""«  « 
level  were  cut.  Then  the  h.ndhn.f.orf  *"'•■'  '".""' ""'"  ""  '"  ">«  ""oracic 
thyamoKraph  and^u'ed  In  t  ^h  'i^'^P^^dinK  side  was  placed  in  a  pie- 
limb  be  obLned  rn?^Sectio„  o  id::nT.r''r"'.'  '"'***"°"  "^  *''«  P«^f"-<1 
third  cat  the  lumbar  anZcrircord  wasmerJ  °  "  TT^  circulation.  In  « 
was  placed  in  a  plethvsZ/ranh  „„H^  ^  -  '  ''^^"'^''•"'"'I'lnd  lin.t. 
could  beobtained'n  he  peXe'diL'bSrt  ^^«" '"">'—«-  d"atation 
eral  circulation,  althn„Tthe  bio^^^T^  ""*''"  *"'  "'"'"''^  '°t°  "-e  Ren- 
the  two  preceding  ases  ,h  hi,,  H  '^  ^""■"^  '^"^  '"'°''*  "o™"'  ("2  mm.)  In 
.ibly  a  factor      '  n  ,n  )  *"""■"''  '""'  '"  '°"  *''"  '^  ^'^  thought  pos- 


-mw^wum' 


i.m\.*\^^  ^- 
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twm.  «pplirHfi„n.  t\u-  a,|n.,.alin  wa«  w,,Hh..,l  ,,„t  uifl.  ;     .  . 

I.mh  wan  rm.r,|..<|l,v  „„.«„„  „f,^p,Hhy™'^    '  •'•  v.  lu"..-  of   th. 
"   1:  100,000  .s„|,„i„„  „f  mln.nalin     .      I        f ^  ""'  '"^*  ""'"'»' 

limb  with  hanllv      .V  V      ,  '     ''"'l"''  "  «'""'  "'''"""i"'.  of  .ho 

prowun.1  „:r  .  H  ;r,  '/r"?-  '■.'"""^'■-  '^  '•■'"••»"  -'"♦-" 

sarily  a  iLl  ..ffort  It  ,  .  ,  '  '•'""'"■"■"""  **««  ""f  noc.-.- 

Pni.re  ch^^^     i  .^i:;;  ;:;  .'•'--  "^  •H.  p....noun...,  Moo,l 


ifiK.   7)      A    I-ifWMi       1  ,.  ''^ '''"'"'''"'"' Prt'ssurc  of  25  111111 

•  -  '•»" ' ^.;"™;.r'r,sr';:„.  rrrr^ 
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tht-ni  w.Tf  slit  itiui  tU)iiii'tiiiii'M  IIm'  KiuiKtiit  thrtnsdvix  in  order  to  fXTiait 
iM-ltir  a«<r.s.s  of  th.-  ii.lrciialiii.  In  nil  vtm-n  lioth  dorsal  and  vcntial 
roofii  wiTi-  rut  (•.•ntnii  to  ili<-  gnuitlM  to  prcv.-nt   a.iy  iKwuihli-  vttvct 

from  the  cord.     'I'lif  noliiiion  of 
adnnalin  wa«  waslicd  awuy  with 
isotonic    Mult    Noliition    lM>tw-c(>n 
<acli    application.     In    the    first 
cxiM'riincnt,    a    solution    of     1. 
lO.IMM)    iidrcnaliii     produced     ;i 
dniihtful  dilatation.      .\    second 
dose  of  the  satne   crMicetitrulion 
produced      no     etTect     nor     did 
stronger  concentration  cause  any 
change.     In  a  second  ex|M>riinent 
we    met     with    greater    success, 
Althouuh  I:  KMKK)  solutions  pro- 
duced no  effect,  those  of   1:  KNNI 
caused  dilatation  in  the  limit  and 
rept'Eted  applications  of  solutions 
of  this  concentration  always  pro- 
liird  case  dilatation  of  the  hind  linili 


KiK  7.  Diliittitionnf  u  hinil  linili  iliii' 
to  climt  a|>|)lii'iilii>ii  of  I .  .VIOO  iidrcnulin 
til  the  sixth  ami  Hcvctitli  liitnliar  Nytiip.'i- 
thi'tli'  KUMKlia.  liuHi'  (if  Ik'IIiiu'!*  10  iiiiii. 
X  1!)  iiitii       (Ueiliicccl  i.iH'-tialf.; 

dured  the  same  effect.      In 


I'ltJ.  S    Dihilaliuii  ,,f  a  iiiiid  litiilicliii'  liMlircct  applicaiimi  ,,f  |:  KKK)  adniialiii 

*"  '" ''  •'"■  '""'•'•  'iitril.ar  ilc.r.sal  ro..!  KaiiKlia.      Doj?,  ]i>  kKiii.     Ha«c  «{  l.rlli.wfl 

10  111(11.  \  I'.t  mill.     iHidiici'd  iiiic-h.ilf.) 

wa.x  ohtaiiied  time  aflcr  lime  upon  ;ipp!i(alioii  of  1:  KMH)  adrenalin  to 
the  lower  dorsal  root  ganglia  (.see  fig.  S). 


w^ 


MX  ATION    ,n-    AUM.SAUS    VAHOf.lMTOR   MM  MAMHM«  17;, 

/..,•<,/«,„„/  „,.  u,t,.,,„nl  m,chn,n.m.     WV  |.,.v..  pn-viouslv  .l,..wn  ( t. 
thu     th,.   m.....,nul   va.s.„lilat„r  mMmumu   .Uk-h  „„f    f„„,.,io„   „f,..r 

•'f  7.'"""    "f    "' ""'"""^   ""'I    "..r-rior    ,n..«<.n,..,i..    „anKlia       \ 

th.i.  tun..  «..  H,,U..,I  thaf  .ut.iMK  of  th,.  .,,la„..h„i,.  ,„.,  v..  p,o.|,„.,..|  ,h.. 


1   «   .'.   D.latanon  "f '"t-"!.....  fr,.mu.ir,.m,lin  ,H.r8i8tHafu.r.uttinKall  sph.nrh- 

-      .ors,   „„.„,,,  ,t  ,„„y  iK.  rc..lu....,l.     r,.p,.r  record  i.  ...o  rosp.,,,'.  to  0.5  .■    , 

10.000  u.lrenaha  l...for,.  .M.t.inK  ,1...  splanrhni.-  HI,or..     I.ow-r  r.Tor.l  is  ,he 

.-,.......  ,o  1  .....    ,:  ,o,,.K.  a,lr..„aiin  ..fUT  ..,„.in«  ,..,.  splun,...,,,..  m.r      .      e 

:i:::.t:i,r.' "'  "'■"'"  '■'  '^""  ""^■'  "^  '"■"--  ^'> ■  ^  '^* ■  -h^- 

•<.•.....•  ..suit    judging  fnm.   tl...  n.sult  of  tho  ,„„.  ,.x,H.|in...nt  of  this 
ki.nl  (th,.  oth...-  ox,„.nn„.ut.s  of  th..  .s,.ri,.s  u..n.  RauKliar  ,l...tru,.tion). 


Hl;  .-•^ 


l'^':^.i 


m) 


r.    A.    IIAHIUAV,    I,. 


KI1.IIIIHV    vsii  I..   »h\»i;h 


It  IK'  V  itpiM'tirx  friiiii  fiirthti  f\|iiriiiniil«  ilmt  cultiiig  flu-  «plnnrhni.F. 
(iiN'M  not  iii'ivKHarily  <lo  uwiiy  witli  llir  ililutation.  \Vc  iliviilt'it  thr 
itpliiticliriii'  niTvi-it  in  Hvi-  chIh  and  f«Mik  iiTunln  «>f  thi-  rt'nction  uf  tin- 
intcntini-  In  lulrrnulin.  In  out-  tin-  miiiiiin  whh  conittrictiun  only: 
t\if  n  inaininK  fiMir  niivc  ililatation  an  Ufoic  rxrrpt  that  in  out'  unini:il 
it  wan  UitH  niaikid  (fi|{.  »)  DcHttuition  of  tlif  !«>niiliinar  nnd  HUfM-iioi 
nifiM-ntriii-  itatiKlia  in  onr  of  Ihiw  umilly  n'<ln<«'«l  tin-  dilatation  from 
adrrnalin  Init  did  not  <|uiti>  alHilJMli  it.  Since,  liowt-vt-r.  wrtion  of  all 
ncrvt'H  in  llir  ••talk  of  ihif*  loop  did  not  pnvnit  a  -mall  amount  of  dda- 
tutioii,  wr  rohiludiil   thai   si.inc  Minal'i  pail  of  Itic  pnviotin  dilatatioti 


Fin    10.    iJililHtimi  rif  It  pcrfimnl  lonp  .if  iiiliHtii f  if  don  iwciKJit  1.)  .1  kiftii  i 

I'BMiccI  l.v  Ihr  iiijcctiiiii  of  ■>  i-r,.  1 :  10,1)111)  ailrciiiilin  into  the  jiiKuliir  vmn  I'lmf- 
KuriKlioriic  fihern  intiict  but  iill  (■••tilral  ncrvoiiK  romicctiori  deaf  roved  liy  i  iiltinit 
the  Kplanrhtiio  fiUjrit.     Hhw  of  Iii'IIowh  10  iiirii.  \  l!»  jiirii.       (He<liiccd  otu-linlf  ■ 

had  Ix-en  either  passive  or  else  due  to  stimulation  of  [xriplieral 
structiirj'S. 

Ill  order  to  eliminate  iM<ripheral  effects  we  (wrfused  loops  of  iiifi.s- 
tine  by  the  method  already  described  (1,  p.  MH)).  All  splancliiiic 
nerve  fibers  ami  in  Home  cases  the  va^i  were  cut.  Si.\  do^s  were  studinl 
hy  this  method.  In  every  animal  ailrenalin  injected  into  the  juruImi 
vein  caused  dilatation  of  the  perfused  loop  of  intestine,  a.s  great  in 
amount  as  that  usually  ohtainecl  iti  perfused  loops  of  which  the  cntial 
nervous  connection  was  intact  (fig.  [()).  In  two  dogs  the  dilatation 
was  (  en  preceded  hy  constriction.  Cuttinij  the  nerves  in  the  stalk 
of  th<   perfused  loop  did  away  with   all   cfTecis  of  the  inicction.     I.sol.i- 


W-- 


.i.m  of  U...  n.lh.,...,.|  ,anKl.,.   f,..n.   .1...  ......n.l  ,...,v...h  ,,...•„.   w,.. 

^h..v...   .n.......pl..t..  ......on  of  rh..  I..„.,  .planHmu...     I„  rh,-  "  ...  I! 

on,   M...  .|..,n...,...,.  of  .v,.,r,.l  ...tvou-  ..on,„...io,.  H.,h  iL7  Z 

If  Hv,np„,h..li,.  K,.„glia  ,.,.„,r„|  ,>„.  ,„|„,,.„,j„  VM«.Hlila.„.io,.  in  fh.- 

r...l,.n.  ,1...  .|.|,Ua.,on  .,v  pa,alv..,.K  .»,..  «,,npa,h..,i..  ...tv S' 

.a.,  foun.1  ...  U.  ,h..  ..a...     A  .-a,  ,.1.2  kK,n..  wan  „.v..,.  u^ra^.o! 

.  .-H.      Ih..  .I.la.a......  „.  th..  .n,.,.,in..  fron.  a-lr-nal...  wa.  Zu'Z 

......n.  „f,..r  „u-ot.,...  ,ha„  iK.for...     A  ......n.l  .a.  r2M  k„J    Zul 

-.nnlar  r..«ul.  afW  an   infravno,, ..f  „i.,..,i„..  ,,.7  n    of  a  0 

v;-.  '■.,  tl...  .......nnal  .lila.a.i..,.  al...«..,h..r  <««.   ,„.     „.  a  .' 

«itli  a  I  p..,  .•.•iit  ni...,tin..  soliiti.,,,  K""Klioi. 

'".  """""••  »l'"  "<l..'"al.n  upon  h.,,,,,.  nhn.-tur,.  in  tl...  «np,.ri,.r  .....s,.,,"- 
-r-  Kan«l..,:.      A.  un  a.l.l..,|  pr.H.f  ..f  ,hi.  «..  ,,,,,.  ,„.,„  'J^,  \    ^^ 

<  "  to  •!.,  «,„H.„..,  n,..s.,M..n..  Kanglion.     Th,-  int-Min..  ..f  a  .at  wa. 
•■"■•■''  '".""  •""•••""••"•■■     -n...  n...s..nt..r>-  wa.  n.,  an.l  .,,a.a...     f     . 
lu-  .s,,M.n..r  nM...n...n,.  ,an,li.,n  in  H„,.h  a  way  tha,  a  po..k...  r 

-o  fonn  a  pool  ,.f  tl...  .s.,lu.i.,n  of  a-ln-nalin  ar.,„n.|  th.-  ^anKli.m      T  . ! 

;"'•".':"'  ^^"••^  -^"'"'ly  IH..M- nto  tlu.  p....k..t  an.1  iH-tw.-.-n  ..'1  !  pp| ... . 

-on  .  wan  wa«h..l  away  with  no.n.al H,.luti..n,  whi..h     as        :  - 

An  all  .1  latatmn  of  th,.  ...t.-nti,,,.  wan  pr.„|..,.,.,|  l.y  a  1 :  2(),000  ...h.ti,,, 
■n  n..nut,.H  lutor  a  I:  MX)  s„h.tion  p....iu,.,..|  a  n.o...  ,u  .rk-.l  ,  I  t  : 
'""  '""I  h""lly  "  l:l(J«X)  s„lu.i..n  prod,.«.d  a  dilatation  wl  L  «  . 
"-;..•.  ..  .ncn.a«.  ovvr  a  lonK..r  .x-nod  than  th.-  prec.ling,  It,  ,  ^h 
t  fust  ,.flr,.ctH  w.ro  about  th,.  .a.no  (fi«.  ,2).  In  no  ca«.  was  tl  r. 
■»>y  appirciabl,.  ofr.-ct  upon  th,-  hlood  pn-Rsurc 

..  vH-w  of  the.  ,.vi,l,.no,.  advancd  al.ovo.  that  th,.  dorsal  r.,..t  Kan^lia 
"  •^"    ='"  ="••;■"•"■"  vas.Hlilator  .nochanistn  for  th,^  hin.l  lin.l.,,  .' 
«ht  po..l,l..  that  th..r..  ,ni,ht  Ik-  a  sin.ilar  on.,  for  th..  nt.^s tn.^ 

'l'"-     U.th   the  results  „f  Hayi..«  (5,   in  n.in.l  w..  j„,|^,,|   that   the 


Kin.  II.  Failure  of  intcMlinal  diliitiilinn  from  nilri>rialiii  iliir  to  pariiljpiK  ni' 
tlir  iiii'cli.itiiniii  h_v  riicotim-.  Ipjx-r  rrcorcl,  n-Nixinm'  to  2  I'lv,  I :  I00,()()0  Hrlriii.ilir> 
bpforr  iiii'otiiK'.  I.,o»-er  ri'cord,  rcHponw  to  2  ic.  1:  KXI.IKNI  iidrcnaliti  iflc? 
injection  of  nieotine  in  the  minie  iinitiial  leal,  weiifht  '2  M  kittii  I  Mane  of  liell"«> 
3U  mm.  X  Jl  mm.     iKeilmeil  on<'-foiirt)i,  i 

!  18:: 


UM  \Tii»N  or  4iiMit^Auv  v«M>mMn»N  ur,i  iiA<ii»w» 


IM 


d<.t»nl  r.H.t  variKliu  itM»t  likrty  li>  riti|*«-  thlo  Nn.lli.ii  Hi-n-  lh«)M<  fit 
Ihr  Iwiinii  mill  Ihiiliitith  fhiiriinr  mrvi*  WV  Imvi-  U-i-ii  nhh"  «i» 
•liim    Ihiil   »inh   (•  •tmttfiti  i\i«ti.,  iiltlioiiKh  ..vinil  nf  mir  oiiirri* 


^<«  I J  OtUlittiiin  .if  th«  intPDiirif  ijii.<  to  ilirt-.  i  Hpiilimtiuii  of  I  !«» 
flrrimliii  to  ,|„.  «.it).Ti..p  rn<>M>n(ori<'  tttt'Xliori  •'(•(.  Haw  ..f  Ixilown  10  mm. 
X  m  mm      ( Uiijii..,.,!  om-hiilf  i 

rn.'iiJf.  Kiivi-  ii.giiiivi'  h-iih^.  \V.-  iiiv.»fijcat.-.|  wv.-n  aiiiitmU  in  all. 
Ihr."*.  <|<>KM  iiihI  four  ci.t-.  lakiiiK  n;.-or.|«  of  ihr  volum,  ilmnifr*  of  a 
I'Mip  of  inti'NtiiH'  oil  !i|ipli('iitiiiii  of  11  miliitioii  of  miri'imliii  I :  IIMNI  to  lh<> 
KiiiiKlm.     Tin-  iinpanitioii  of  thitw  iti  fhi-  iIok  wuh  liki-  iIihI  .ltxiril>i-<l 


Kig.  l;i  Diliitiilinri  i.f  till'  iiiti'MtitK-  iMiim-.l  liy  u|i|>lirnti<)ii  of  I  :  lOrxi  ii.|p.-n:ilin 
to  n  Hfilit  ilormil  niof  KuiiKlion.  AdriTi.iliii  ».iMti<-.|  ,iu,iy  witli  ■Motniiic  milt  «..lii- 
tioii  III  .V.     Cut.     HiLsf.  (i:  l«.l|.,w«  10  mm.  \  Vt  :mii.      ili.i|ii.i"l  llinT-Hfth«  ) 

.tbnw.  Ill  fhc  cif  we  cnf  tin'  conl  acro.s.M,  dri'W  the  cut  vtuis  liaik  and 
K>'t  at-ciwH  to  the  KHhKliii  from  tlinr  ci'ntral  rn<|w,  thus  avoiiliti({  i'\ri'!>. 
sive  l>l«'C(linK.     In  all  vases  we  found  it  nrrcfwnry  to  cut  the  Kitnglifi 


i^#»  m 


IN 


r     *     HAinrWAN.    t.     It     MLlHrtiJi    A,»B  ^     ^^,^^ 


«.I^r  *"  '!"■  r."f '"*  "^  •^'"' '"  '"*"  '«"••-  "^ '»-  •'•••^»*»'"  -»»«»♦•«. 

btM-t'MitnN 

It  «  „.,,  ,„rr.ri«,„g  ,„  fl,„|  ,h«t  th„  ^^„t,,|  „^,^„„  ,y,^^,,  ,,,^  ^^ , 
c.mui,.  .hr  ,.rurt,.r«,  .t.,„uUf.|  »,y  iMlrr„«|.«  ,„  l.,„.«„.g  ,,,,.„ 
.M.H|il«»„ti,m.  (  «ni„H,  »„.|  i.y,„.„  ,fl^  „hu»,«|  «  fall  ,„  |,u„| 
tmmmrv  fr.«,  r«lnn,«|i„  „rtr,  u„^|  .|«t,ypij,^  „,  „„.  ,.^,,,^^,  ^^^^   _^ 

Si    \t   '"' "': '*"*"'' "-'^ 'y"'*^' »"" "<••»»"« •••  -I" 

w.th  h..  „ro»,l.^,,.  .,„,..  .Utrurtion  of  ,n,riumn  of  th.-  (,,«,„  „r  rnn| 
•nhUMU  or  „...I,H.,  eh..  n-ntHmm..  ,«  «  ..v,.|.„t  ,„  th..  nvir^il  .rf  l,|.„«| 
pr..«.,r..  ..fr....«  VVhn.  our  n-m.lN  «.,  ,o  .how  i«  lh«l  .Im-  nuin  ..,„ 
•rf  th..  n.«..ti.,n  ..  ,„  tl...  «ympttth..«.,.  «,„1  ,|„rmil  r.K,l  g^ouha  Th.- 
■««r  »meUm,m  im-  Uv«  ..rriv...!  at  l.y  wuHy  ,hlf.rv»i  w.y..  v,, 
I    by  ,^.rf,..,o,.  of  .1,,.  .,«*,..  „^,.,h..r  w.th  .|..,truet,o,.  or  r«nov»l  of 

..Mght  Ik.  th,.  m.«t  „r  Ihr.  .r^t-Uon;  2.  by  th.  .|...tr»rt.o,.  of  Uw  gnngh . 
.«  q...j.tM,.  ,!..«  pr..v..n.in«  .h.  ,l,I,.,«t,o„;  3.  by  ,»,..  .hm-t  applfe«. 
t.  n  of  «.l«.,.al.,.  to  th..  gangha  Tho  t^A  that  to  fh..-..  g»niL  ,- 
.h...  MM.  gr.«u.r  ,.«rt  of  th«  d.h.t..,i„„  c«.«.hI  by  „.lr,.„dm  .J.".  no. 
.x.l„.l..  th«  po«,ib,hly  of  m,m.-  p..rir,h..rHl  «rtioi.  on  »h..  Mntur  norv.. 
••...bng.    ...   vttn,.m,  i,  „t.gaton,  hnv,.  m.w*t.,|.  ,„„„h|y  (j„,,,.,  j,, 

r.  thm  U iKTatory  At  pr.^.„t  w.  an-  not  in  «  r^-'  ..  to  «y  wh.th.r 
th..  ganghar  «r  the  p«riph.,r«l  action  m  mom  .ft.     ,vo  „,  ,,„,«„.« 

Th..  na.ur,.  of  .ho  action  of  a.b..nttl.n  .,„  (he  c.-IU  of  the  »y,„p«th..t... 
Rangha  h  Ht.ll  nnc-rtain.  whcthnr  if  i,  ,»,  inhibition  of  th..  .-otHtrictor 
r  .m.^n.i,  or  a  Htinn,l„.i„n  of  a  .hia.or  Th.-  fir«t,  in  .ho  l.ght  of  th.. 
«t»nnla..ng  a.hon  of  .!„.  (.oru.on..  on  .ho  .....lingH  of  th..  lilM^n,  fron. 

Huyhw  U,}  a...|  oth.T.  w..  a...  in.-..,....l  I,,  al.r.bu.,.  our  r..|.ulta  to  a 


t^ 


I'M  srms  or   toMr^Mi^  »»..hmi^t..h  wrxitvt^u.  |i».» 

.nil  .»M,.,i«„     Th«i  ,1  r,,  „,...  .im.Ml,....  ,»„.  hu.,  .|„„„,  „  ..,^,,„, 
gahltha    I.,   whirl,   Iwv.-   »«,-,.    r,i,„,vr,|,    „..   ,„„„..,    ^ow    f.*   ,„„M,lr* 


TV  H.III...  ,rf  Mh.  «.lr.„,UiH  v,.«»|,|„»..f  .,i,,l„»i.,.m  ..r  Ih..  .U,fmt\ 
t"',lgn,m\M  I.  .H..^.rt«,„,  ,M.r  «  U„.r.-  ,.„»  .  v,.|,„,,.  ,„  ,.,  »,^,,„,,  „  ,^ 
..rntUf  l.>  Dint  III  iIh.  .vrii,«lli.ii.  gnunU.i  |>„„.,|  ,1,,  hn.  ,|.«.r,»«,| 
«^r«IN|  .VM.|K,I»„.|„-  ,...|U  ,„  il...  .|.„,„|  ,.»,,  ,«„.|,,,  ,„„  ,„„„  „„,,,, 
I..  I-.  kiHrnii  .•.,i.,,.n,„„  M,..„  Whnl.wr  ih-  ,»ni.ii,M  ,„„v  »»•  »!,.. 
...  .  Ml--.  hIimI.  „m  .l,.,f,  ,|  ,„.,.l  Ih.  „nli.l,..,„„.  Fr,«„  ihw  .,r,«.  ||,., 
.....•-iMrtl  „(   th,-  |M».ll.l..   ..|..„l,lv   of   ||,.«.  MI.|H,l-.,»,lh  .(,.«•. I,, r„l„.| 

l.v  ll^iyh*.  ,0).  wl.i.»,  hnMigl.i  „l»M,l  .hi... „  hv  lluir  „,...„,  ...,  ih^ 

v.«,.,  „r  Ih..  .k.i.       W,.  huv  IM.I  »«,.r,  ,.».|..  ,.,        „, iM^vrlvlhlU 

!»»•  .lilnl,.li..M  whirl.  Ink.,  ,,|,„.,.  i„  a  ,H.rf„..M  ,  ,„  ,.lt  (l...  h.-rv...,, 
.,amv,u,m,  ..f  whi.h  Imv  !-.,.»  .|,.,»r„v.H|  .v.,.!  ...,»..  with  ih-  .|.h,„I 
r-.l  KniiKlm,  i.  1...I  ni.u-.j  l.y  »h..  v,*..-!,  ..f  ihr  .ki...  I..1I  „|,  ih,-  ..vi. 
.Uiif..  ii<tiiU  I ^ii,,  ,1  |,|,|„,,(,,|,|„ 

"I  MM\in 

I     DiliilalM...  of  (),.•  hiiHJ   liii.l.  i.  |.,.M,Khl   uImmiI   I.v   Ihr  a,.|M,„  „f 
.•..Iniiuhn    01.    -friiiflir,*    Un-nUnl    .11    thr    «VM.|mth.l|,-    BuMghii    of    lh 
I0W.T  liiinlmr  hixI  ««rr,.l  i,.gi„„.  „„.|  ,„  ,(„.  .|.,r,M,|  r.N,l  rui.kIiu  of  th. 
iM'rv»'«  tiimilviiig  ihf  liihli. 

2,  Ihliilalioii  of  th.'  itil.'Mlh..  i«  I.MMiKhl  iilMHir  I.v  Ih.-  ....•l,o„  ,,f 
mlr.-i,«li„  on  Mr....».,r..«  „  th.-  mi,M.nor  n.,.«.„t..ri-  k,.!,*!..,.,  uimI  in  th.- 
<U>tnn\  riMit  ititnghii  of  t|„.  |.,w.T  thoiwi.-  r.gion, 

3  0,.r  r.m„l.«  |..„,|  1,.  „i,,,K.r»  Ih.'  vi.w  llmt  Ih..  -vin,m-h..tir  «v..ti.in 
.•..•tlttiim  v««H|ilal.»r  hlnr-  to  ih.'  ii,t,.,ii,„.  ,»„!  1..  tl,..  |„,„|  |„„|,.  ' 

ltlHl.liKi|(\l>MV 
1 1  IUmtman  aiki.  I'haskm    Tht»  J.M.rmil,  IUI7,  xliv,  3X1. 

.'      lltNTWAS    *NI.    Ktl.NOI<N      II.mI  .    IIIIH.    «|v,    117 
li   iUMTMtN:   |l.i<l  ,  IHI.1.  xxxviii.  444 
I     tl«HrW«M   <NI>  M.I>HKI>N«>      ll.i.l  ,   Ifll7,   xllii.  317. 
I'li  MtVLiiw    Joiirri    l*h)iii(il  .  imo,  xxviii,  /77. 

•  'ankon  and  Lr^^s    Thi«  J..iiri.(.l,  |!(|.|,  „»;,  .m,). 

(iMiUKN    Ilii.l  ,  HllN,  xlv.  :«« 

DiMiiKi,:  .\rtnl    ,Vii»  ,  IWW,  xii,  IKI 

iiAYt.iM«:  .IiMirri.  I'livi>iiil..  Imil,  xxvi.  17.1 


mi 
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.^-kmy^^m^' 


o 


r\l\l-.KMlN     Oi       .0!:o\iO    ^iri)ll..> 


■'^'1     1  ■     i ''I'        I'uliirc.     nil,  ■.)-,.:u'nii>-ti  X    .iivl    Jl-s  .-KipiiK'nl    ot 

ii'ji  \  i.-^.',i'.    I',  .ih    ^;vvi.i!    ri.-i.-rviK',    U'    their    iiiul.ia    lOmi- 

[VUhiU.    In     I- .     1 1.    Si  .>,  I  ^, 

^i'-     -'  •    *■*"   ll'     i>l.'Ii'L:i    I'l    ii.'n-iiu^l.at,-d   I'li^iiu-iii-,,    'f\     \,    |i. 

M  M  M.I.I  •■!         . 
\.>.    _j  :   l>!i,..i\  lii.i.i-  i-n   b!,>,>>l  pr^'^  .,ii\-,   !'\    K.    i).    iii  imi  !■  .     .    .  i. 
'^'■'-    4-     ' ''■  ' 'Kiiil-ir\   I't  Wlic.ii  ;,'!iii,n,  h\    {,.   {,.    .\\-,MiiM.. 
No.    5:     ll.c  pal.ic-.'   lu'iiii-try  rf  !li,-  n>.' Id.  ;•       \.    I'..    M  ,,  \i.i  iM 
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